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7ULDVVLF FRQRGRQW GDWDEDVHV 3ODVHQFLD 3ODVHQFLD HW DO  UHYHDO DSSUR[LPDWHO\ JHQHUD DQG 





:DYH , )URP D GR]HQ 3HUPLDQ,QGXDQ VXUYLYRUV RI WKH )DPLOLHV 6SDWKRJQDWKRGRQWLGDH (OOLVRQLLGDH DQG
*RQGROHOOLGDHRQO\WKHODWWHU¶VVXEIDPLO\1HRJRQGROHOOLQDHSURGXFHGDZHDOWKRIJHQHUDWKDWUDGLDWHGXQWLOWKHHQG
RIWKH6SDWKLDQ0RVWOLQHDJHVWKDWDSSHDUHGGXULQJWKH6F\WKLDQGLGQRWSHUVLVWEH\RQGWKH2OHQHNLDQDQGRQO\RQH
OLQHDJH RI 1HRJRQGROHOOLQDH SHUVLVWHG WKDQNV WR UHSHDWHG UHWURJUDGDWLRQV XQWLO WKH 5KDHWLDQ H[WLQFWLRQ RI DOO
FRQRGRQWV$JUHDWZHDOWKRIIRUPVDSSHDUHGDQGZHQWGXULQJ2OHQHNLDQWLPHV7KH6SDWKLDQ$QLVLDQWUDQVLWLRQ
ZDVDILUVWERWWOHQHFNWKURXJKZKLFKDVLQJOHOLQHDJHRI1HRJRQGROHOOLQDHFRXOGSDVVWRJHWKHUZLWKWKHQHZIDPLO\
*ODGLJRQGROHOOLGDH WKDWDSSHDUHG LQ WKH ODWHVW6SDWKLDQDQG ODVWHGXQWLO WKH/DWH -XOLDQDV ORQJDVQRUPDOPDULQH
SHODJLF FRQGLWLRQV SHUVLVWHG )LYH 0$ KDG SDVVHG VLQFH UHFRYHU\ IURP WKH 3HUPLDQ  7ULDVVLF %RXQGDU\ 0DVV
([WLQFWLRQ
:DYH ,,)URP WKH VLQJOH VXUYLYRU OLQHDJHRI1HRJRQGROHOOLQDH VHYHUDO JHQHUDGHYHORSHGGXULQJ WKH'LQDULDQ
$QLVLDQ/DGLQLDQ5HSHDWHGSXQFWXDWHGDWDYLVWLFLWHUDWLRQVLQ%LWK\QLDQ3HOVRQLDQ,OO\ULDQDQG)DVVDQLDQWLPHV
JHQHUDWHGQHZJHQHUDWKHLUOLQHDJHVDOOUDQJLQJVKRUWO\LQWRWKH(DUO\-XOLDQXQWLOWKHVHFRQGERWWOHQHFNWKDW0$
LQWR WKH 7ULDVVLF $JDLQ RQH OLQHDJH 7\SH 3 RI 1HRJRQGROHOOLQDH VXUYLYHG DV ZHOO DV WKH VLQJOH OLQHDJH RI
*ODGLJRQGROHOOLGDH
:DYH ,,,7KH0$ORQJ-XOLDQ /DFLDQ WLPHVSDQ LVRQHRI LQWHQVHGLYHUVLILFDWLRQRIDW OHDVW VHYHQJHQHULF
OLQHDJHV LQ ZKLFK GRPLQDQW HYROXWLRQDU\ WUHQGV ZHUH LQFUHDVLQJ RUQDPHQWDWLRQ DQG SRVWHULRU ZLGHQLQJ DQG
ELIXUFDWLRQRIWKHXQLW7KH$ODXQLDQUHYHUVDORIWKHVHWUHQGVUHSODFHGE\SRVWHULRUDFXPLQDWLRQRIWKHXQLWLQLWLDWHG









³UHVWRUDWLRQ´ RI 1 W\SHV RI HDUOLHU /DWH 3HUPLDQ WUDGLWLRQ 7KH /DWH 6SDWKLDQ UHVWRUDWLRQ RI SHODJLF FRQGLWLRQV
EURXJKWWKHDVFHQWRIWKHIDPLO\*ODGLJRQGROHOOLGDH7\SH*7KH'LHQHULDQ6SDWKLDQW\SH$OLQHDJHFRQWLQXHG
IURP WKH HDUOLHVW$HJHDQ LQWR WKHPRUH RSHQPDULQH W\SH3 OLQHDJH%LWK\QLDQ3HOVRQLDQ ,OO\ULDQ DQG)DVVDQLDQ
UHWURJUDGDWLRQV RI 7\SH $ UHSHDWHGO\ UDGLDWHG LQWR W\SH 1 ³UHVWRUDWLRQV´ DQG XQIROGHG WKH W\SH 6 VXEIDPLO\
6HSKDUGLHOOLQDH5HGXFWLRQRIQLFKHVGXULQJWKH/DWH/DGLQLDQ(DUO\&DUQLDQJOREDOUHJUHVVLRQDQGVDOLQLW\FULVLV




DFXPLQDWH W\SH( WKDW FKDUDFWHULVHV WKHGDZQRI WKH$ODXQLDQZDVSUHFHGHG LQ WKH/DWH7XYDOLDQE\DQDWDYLVWLF
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UHWURJUDGDWLRQRIW\SH(WKDWUHSUHVHQWVDSUHPDWXUHILUVWDSSHDUDQFHRIWKHWUHQGLVVXHGIURPW\SH0$PHWHRULWH








)LJ 'LVWULEXWLRQ RI7ULDVVLF FRQRGRQW OLQHDJHV DQG QXPEHU RI WD[D WKURXJK WLPH.H\ $DIWHU*XH[  6FKHPH % 7D[D QXPEHUV
FRPSLOHGIURP0DUWLQH]3HUH]HWDO
/HJHQG 1 1HRJRQGROHOOLQDH $ Neospathodus $Chiosella $ Nicoraella $ Pseudofurnishius $Mosherella $Misikella 1
Clarkina 1Scythogondolella1Borinella1Pridaella1Neogondolella1Norigondolella1Parvigondolella3Paragondolella
0Metapolygnathus 0Mazzaella0Hayashiella 0Carnepigondolella 0Ancyrogondolella6: 6HSKDUGLHOOLQDH((SLJRQGROHOOLQDH
(Acuminatella; (Mockin. 

([WHUQDO FDXVHV VXFK DV SDOHRFOLPDWLF FKDQJHV DEQRUPDO WHPSHUDWXUH RU FKHPLFDO VWUHVV FRXOG XQFRYHU
PRUSKRORJLFDOYDULDQWV IRU VHOHFWLRQ WRDFWXSRQ 5XWKHUIRUGDQG/LQGTXLVW7KHVHPD\DOORZVRPHRI WKH
UDSLGPRUSKRORJLFDO UDGLDWLRQV REVHUYHG LQ WKH IRVVLO UHFRUG *XH[  ,Q WKLV FRQWH[W VWURQJ DFWLYLW\ RI WKH
6LEHULDQ 7UDS ODVWHG XQWLO WKH HQG RI WKH *ULHVEDFKLDQ .RUWH DQG .R]XU  $OVR UHFXUUHQW HQYLURQPHQWDO
FKDQJHVWULJJHULQJ(DUO\7ULDVVLFHFRV\VWHPLQVWDELOLWLHVVXFKDVWKH0LGGOH6PLWKLDQVSRUHVSLNHFRQFXUULQJZLWKD
QHJDWLYH į& DQRPDO\ SUHFHGHG D /DWH 6PLWKLDQ PDULQH H[WLQFWLRQ HYHQW +HUPDQQ HW DO  7KH PDMRU
SK\ORJHQHWLF GHYHORSPHQWV LQ 7ULDVVLF FRQRGRQWV VHHP WR FRLQFLGH ZLWK VHYHUH VHD OHYHO FKDQJHV WKDW SRVVLEO\
UHODWHGWRDQR[LFHYHQWV&RUUHVSRQGLQJO\FKHPLFDOVWUHVVDQGKLJKWHPSHUDWXUHVPD\FDXVHLQKHULWDEOHUHVXUJHQFHV
RI DWDYLVWLF VWUXFWXUHV 'LVFUHWH VKRUW DQR[LF HSLVRGHV VXFK DV DQ (DUO\ 'LHQHULDQ VKHOI HYHQW RQ WKH QRUWKHUQ
*RQGZDQLDQ PDUJLQ WKDW FRUUHODWHV LQ WLPH ZLWK VLPLODU SDOHRRFHDQRJUDSKLF FKDQJHV RQ WKH HTXDWRULDO 1RUWK
$PHULFDQPDUJLQDQGVRXWKHUQ7HWK\VZHUHSDUWRIWKH(DUO\7ULDVVLFELRWLFUHFRYHU\:DUHHWDO
7KH DFFXPXODWLRQ RI JHRORJLF DQG ELRORJLFDO FLUFXPVWDQFHV PD\ KDYH VWUHVVHG WKH H[WLQFWLRQ RI FRQRGRQWV
)DXQDOFRPSHWLWLRQILGH)'3RUSHUVFRPPDQGWKHGLIILFXOWLHVVLQFH-XOLDQWLPHVIRUFRQRGRQWWD[DWR
DGDSWWRERWKVWUHVVIXOHQYLURQPHQWDOFRQGLWLRQVDQGFRPSHWLWLRQIURPQHZ0HVR]RLFELRWD0DUWLQH]HWDO
,WHUDWLRQ RI 3DOHR]RLF PRUSKRORJLHV DUH LQWHUSUHWHG DV WKH UHVXOW RI UHWURJUDGDWLRQ DQG DWDYLVWLF KRPHRPRUSK
IRUPVDSSHDULQJGXULQJVXEOHWKDOVWUHVVHYHQWVRIWHQVHSDUDWHGE\VHYHUDOPLOOLRQVRI\HDUV*XH[7KLVLVWKH
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HSLVRGHV DQG WKHUPDO RU WURSKLF +DOODP  0DQFLQL  9DOHQWLQH HW DO  +LUVFK  PD\ LQ
FRPSDULVRQ ZLWK &RSH¶V UXOH FDXVH GHFUHDVLQJ VL]HV DQG PRUSKRORJLFDO FRPSOH[LW\ VRPHWLPHV H[SODLQHG E\
HOLPLQDWLRQ RI WKHPRUH FRPSOH[ IRUPV GXULQJ H[WLQFWLRQ HYHQWV 6DXQGHUV HW DO  7KH ODUJHU IRUPV EHLQJ













 +LUVFK )  7ULDVVLF FRQRGRQWV DV HFRORJLFDO DQG HXVWDWLF VHQVRUV 3DQJHD *OREDO











%RWHOOD+1HZ LQVLJKWV LQWR WKHGLYHUVLW\G\QDPLFVRI
7ULDVVLFFRQRGRQWV+LVWRULFDO%LRORJ\
 3ODVHQFLD3%LRHVWUDWLJUDItD\SDOHRELRORJtDGHFRQRGRQWRVGHO7ULiVLFR0HGLRGHO6HFWRU2ULHQWDOGH OD3HQtQVXOD ,EpULFD
3K'7KHVLV8QLYHUVLWDWGH9DOHQFLDSSKWWSZZZWG[FDWKDQGOH
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1HYDGD
86$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